An experimental investigation was carried out to determine the effect of rolling temperature on the texture development in Ti-6A1-4V. All specimens were unidirectionally rolled to a reduction of approximately 90 percent A set of mill-annealed, as-received material was rolled between 1200 and 1650 F. Three additional specimens were solution treated, aged, and rolled at the aging temperatures of 1100, 1150, and 1200 F. Attempts to cold roll these plates were unsuccessful due to cracking. Textures were determined for all material processed. Although improvements of the strain ratios over the as-received material were noted, these were considered low. Enftmd) 
INTRODUCTION
The successful utilization of texture as a method of strengthening depends upon proper design application and the manufacturing control for the production of the desired texture. To date the only extensive studies of yield criteria for anisotropic material have been those associated with plane stress applications such as thin-walled pressure vessels.
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Several theoretical and experimental programs have been carried out with the objective of using "texture strengthening" for this critical weight-saving application. [5] [6] [7] Recent work conducted in the titanium technology phase of the SST materials development program concluded that texture is a primary metallurgical factor causing property variation and must be controlled. 8 
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The success of future development programs along with subsequent component production, therefore, depends upon the ability of the mill to produce the required quantity of mill products with the desired texture.
In the recent past there has been some demonstration that the required textures can be produced for most commercial alloys.
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For plane stress applications, analysis has shown that maximum strengthening can be achieved with textures which are normally called "ideal." In this case, the (0002) or basal plane would be parallel to the sheet surface with the (1010) or the (ll30) poles in or near the rolling direction depending on whether it is a cold deformation or recrystallized texture. The location of the (lOlO) poles is, in this case, trivial. Titanium will form this ideal texture only under specific conditions of alloying and/or hot or cold rolling. Even when the conditions are right for producing the ideal texture, the intensity of the basal poles near the sheet normal will vary. To obtain maximum strengthening an intense concentration is needed. Since we are concerned with the mechanical properties, another measure of texture strengthening can be achieved through the use of a tension test. An important parameter utilized in Hill's theory for anisotropic yielding is R, which is defined as the instantaneous ratio of width-tothickness strain, measured from a longitudinal tension test and expressed as: or obtained from the relationship R = u /1-Up when y is Poisson's ratio. High values of R are desired.
In fact, some of the early impetus for texture strengthening programs was provided by experimental values for R approaching 9, which were measured from true stress-true strain sheet tension tests. *■ * Prior experimental programs aimed at the demonstration of texture strengthening utilized materials with only moderate to low R values in the region of 2 to 4 because of the unavailability of high R sheet.
Thus, it has become increasingly apparent that before full utilization of texture strengthening is achieved, satisfactory mill practice for the production of high R materials is necessary.
It appeared that prior work on alloy additions for cold-rolled ideal textures was not completely satisfactory because for the most part alloys of this type generally exhibited low strength, and, therefore, are not potentially attractive.
It was decided to carry out an experimental hotrolling program on Ti-6A1-4V with the objective to produce high R values with the ideal texture.
PROCEDURE
Material utilized in this study was a commercially produced 18"xl8"xl.O" Ti-6A1-4V-ELI plate. From this material 3.0"x3.0 M xl.0" coupons were cut for further processing. Eight coupons in the as-received condition were hot rolled between 1200 and 1650 F to a final thickness of 0.125". Specimens were heated in an argon atmosphere for one hour and received additional ten-minute periods at temperature between rolling passes. Three specimens were first solution treated at 1650 F for two hours, water quenched and aged at 1000, 1150, and 1200 F for four hours and air cooled. These STA specimens were then rolled to a final thickness of 0.110" at the aging temperatures. All rolling was accomplished on a 2-high rolling mill.
In order to describe the preferred orientation, one-quadrant pole figures were obtained utilizing a reflection technique described by Lopata and Kula. 15 The basal pole (0002) figure was the only one determined.
It has been shown that the properties are symmetrical around the c-axis and it was desired to ascertain the ideal texture which is basal planes parallel to the sheet surface. Specimens were constructed utilizing the whole thickness of the processed sheet, which yielded an average of the surface and interior textures. X-ray diffraction data were plotted on a device which in conjunction with an X-ray diffractometer will plot intensity levels indicating preferred orientation as rapidly as the specimen can be scanned.
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Uniaxial tension specimens were tested at room temperature on a hydraulic testing machine at a strain rate of 0.005 inch per minute. Specimen geometry and procedures utilized were similar to those described in previous reports. Attempts to cold roll the material were unsuccessful. Ti-6A1-4V in both the annealed and STA conditions broke or cracked after limited deformation. Therefore, this practice was deemed impractical and was terminated.
Tension test results of material rolled between 1400 and 1500 F together with the as-received data are shown in Table 1 
CONCLUSIONS
It was established that by unidirectional rolling of Ti-6A1-4V between 1200 and 1600 F with an initial texture of the (0002) poles in the transverse direction, it was impossible to develop R values greater than 2.5. However, an increase from 0.44 for the as-received material to 2.40 for the material rolled at 1450 F was noted. Material which was solution treated and aged and then rolled at the aging temperature showed no change in texture from that which is commonly formed in titanium mill products. Attempts to cold roll the annealed and STA material to develop a fine grain were unsuccessful due to severe edge cracking. 
